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An expandable intra-gastric balloon (1) for treating obesity. 
The balloon can be implanted in the stomach of a patient in 
order to reduce the volume of the stomach. The balloon (1) 
comprises at least one flexible bag (2) presenting an inside 
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INTRA-GASTRIC BALLOON COATED IN 
PARYLENE, A METHOD OF FABRICATING SUCH 
A BALLOON AND OF USING PARYLENE TO 

COAT AN INTRA-GASTRIC BALLOON 

TECHNICAL FIELD 

0001. The present invention relates to the technical field 
of artificial devices for treating obesity, in particular morbid 
obesity, and more particularly devices that consist in artifi 
cially reducing the Volume of the gastric cavity in order to 
give the patient a sensation of being sated rapidly. 
0002 The present invention relates to an expandable 
intra-gastric balloon for treating obesity, which balloon is 
designed to be implanted in the stomach of a patient in order 
to reduce the Volume of the stomach, said balloon compris 
ing at least one flexible bag presenting an inside face and an 
opposite, outside face, said inside and outside faces forming 
the surface of the at least one flexible bag. 
0003. The invention also relates to a method of fabricat 
ing an expandable intra-gastric balloon for treating obesity, 
said balloon being for implanting in the stomach of a patient 
in order to reduce the volume of the stomach, in which at 
least one flexible bag is provided or made that presents an 
inside face and an opposite outside face, said inside and 
outside faces forming the surface of the at least one flexible 
bag. 

0004 The invention also relates to a novel use of 
parylene. 

PRIOR ART 

0005. In order to treat patients suffering from obesity, in 
particular those presenting a weight/size ratio that does not 
require the use of invasive Surgical methods and devices that 
are expensive and traumatizing, Such as Surgically implant 
ing a gastric ring, and also for treating patients whose excess 
weight is considered to constitute a risk in terms of a Surgical 
intervention, it is known to implant a foreign body directly 
in the stomach of the patient, said body being of a volume 
that is sufficient to reduce the space available for food, while 
also reducing the rate at which food passes through. 
0006 Such foreign bodies are implanted, and are gener 
ally in the form of so-called “intra-gastric' balloons, formed 
by a flexible bag made of biocompatible elastomer material 
and implanted directly in the patient's stomach. 
0007. The balloon has an orifice with a valve installed 
therein, these two elements forming connection means in 
which the Surgeon installs a connection member prior to 
implanting the balloon in its non-expanded State, which 
member is generally a catheter connected to a source of fluid 
(physiological liquid and/or gas), making it possible, Sub 
sequently, to inflate or expand the balloon inside the stom 
ach. 

0008 Such intra-gastric balloons are well known and 
they provide results that are of interest in terms of losing 
weight, since they reduce the rate at which food passes 
through and they contribute effectively to quickly generating 
a sensation of being sated, but nevertheless they suffer from 
drawbacks that are not negligible. 
0009. In particular, putting them in place, and in particu 
lar handling them and expanding them, can sometimes be 
difficult. 
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0010. The balloon is generally positioned in the stomach 
as follows: 

0011 the balloon in its non-expanded configuration is 
folded (or rolled or twisted) in such a manner as to present 
a shape that is generally oblong; 

0012 the balloon folded in this way is placed inside a 
cover for holding it in its folded configuration, said cover is 
made of an elastomer material and is provided with regions 
of weakness. Such as slots; 

0013 the assembly formed by the cover containing the 
folded bag is inserted into the patient’s stomach; 

0014 the balloon is inflated using the above-mentioned 
catheter, thereby expanding the cover of elastomer material 
until it bursts, with this being made easier by its slots of 
weakness; and 

00.15 the catheter and the cover are then withdrawn from 
the patient’s body, leaving the balloon on its own in the 
stomach. 

0016. As a general rule, the balloon and the cover are 
both made of silicone, a material that presents excellent 
properties of elasticity, strength, and biocompatibility. How 
ever, silicone also presents contact that is sticky, i.e. it is 
Somewhat tacky to touch, thus making it difficult to handle 
the balloon, particularly during the step of folding it. This 
difficulty of handling during folding prevents the Volume 
occupied by the balloon in the folded state being optimized, 
in particular prevents optimization of the cross-section of 
this oblong Volume, even though it is specifically desired to 
minimize this cross-section so as to facilitate inserting the 
balloon via the natural passageway into the patient’s stom 
ach, thus providing the patient with better comfort and better 
safety. 

0017. In addition, this tacky contact of silicone does not 
encourage inflation of the balloon and release of the balloon 
from its cover. The stickiness between the cover and the 
balloon slows down and impedes proper operation of the 
stages of inflating and releasing the balloon. This drawback 
is made worse by the sticky nature of silicone encouraging 
the balloon to stick to itself when it is in its folded configu 
ration. 

0018 To mitigate this effect of silicone being sticky, it is 
known to use talc or sodium bicarbonate. However those 
Substances present the disadvantage of polluting the white 
room in which the balloon is fabricated, and therefore 
require fabrication procedures to be put into place that are 
complex and expensive. 

0019 Furthermore, prior art intra-gastric balloons are 
difficult to Subject to gamma ray sterilization treatment 
without running the risk of being damaged thereby due to the 
bag of the balloon folding over onto itself. 
0020. Another problem with prior art intra-gastric bal 
loons is that they generally present a certain amount of 
porosity which will allow the fluid contained in the balloon 
(gas or liquid) to leak out gradually, thereby progressively 
diminishing the Volume of the balloon, and thus reducing its 
therapeutic effective. 
0021. This problem is particularly inconvenient when the 
intra-gastric balloon is filled with gas only. However in order 
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to minimize the weight of the balloon it is most desirable for 
it to be filled with gas and not with liquid. 

SUMMARY OF THE INVENTION 

0022 Consequently, the objects given to the invention 
seek to remedy the various drawbacks listed above and to 
propose a novel expandable intra-gastric balloon for treating 
obesity in which fabrication and implantation, in particular 
folding and expansion, are particularly simplified and fast. 
0023. Another object of the invention is to provide a 
novel intra-gastric balloon presenting a longer duration of 
therapeutic effectiveness. 
0024. Another object of the invention is to provide a 
novel intra-gastric balloon that is particularly strong with 
reduced losses of fluid (and in particular of gas). 
0025. Another object of the invention is to propose a 
novel intra-gastric balloon of simplified design that presents 
good resistance in general, in particular good mechanical 
strength. 
0026. Another object of the invention is to propose a 
novel intra-gastric balloon that presents excellent dimen 
sional regularity. 
0027. Another object of the invention seeks to propose a 
novel intra-gastric balloon which, although of Sufficient 
Volume, is nevertheless particularly light in weight and well 
accepted by the patient. 
0028. Another object of the invention seeks to propose a 
novel method of fabricating an intra-gastric balloon that is 
particularly simple and fast to implement, while making it 
possible to obtain a balloon that presents thickness of 
excellent uniformity. 
0029. Another object of the invention seeks to propose a 
novel use for parylene. 
0030 The objects given to the invention are achieved 
with the help of an expandable intra-gastric balloon for 
treating obesity, for implanting in the stomach of a patient in 
order to reduce the volume of the stomach, said balloon 
comprising at least one flexible bag presenting an inside face 
and an opposite outside face, said inside and outside faces 
forming the surface of the at least one flexible bag, the 
balloon being characterized in that at least a portion of said 
Surface is covered by a coating comprising parylene. 
0031. The objects given to the invention are also 
achieved with the help of a method of fabricating an 
expandable intra-gastric balloon for treating obesity, said 
balloon being designed to be implanted in the stomach of a 
patient in order to reduce the volume of the stomach, in 
which method at least one flexible bag is provided or made 
that presents an inside face and an opposite, outside face, 
said inside and outside faces forming the Surface of the at 
least one flexible bag, the method being characterized in that 
it comprises a deposition step in which at least a portion of 
said Surface is covered in a coating comprising parylene. 
0032 Finally, the objects given to the invention are 
achieved with the help of the use of parylene as a coating for 
an intra-gastric balloon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0033. Other objects and advantages of the invention 
appear better on reading the following description and with 
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the help of the accompanying drawings given purely by way 
of non-limiting illustration, and in which: 
0034 FIG. 1 is a perspective view showing an intra 
gastric balloon in accordance with the invention in its 
maximally expanded position, and fitted with a tubular 
connection member, 
0035 FIG. 2 is a diagrammatic cross-section view show 
ing a step of the method of fabricating an intra-gastric 
balloon having two bags, in accordance with the invention; 
and 

0036 FIG. 3 is a diagrammatic cross-section view show 
ing a flexible bag for use in fabricating an intra-gastric 
balloon of the invention having a single bag. 

BEST METHOD OF PERFORMING THE 
INVENTION 

0037 FIG. 1 shows an intra-gastric balloon 1 in accor 
dance with the invention. Such a balloon is designed to treat 
obesity, and for this purpose it is implanted in the stomach 
of a patient in order to reduce the volume of the stomach, 
insofar as the balloon occupies a major fraction of the space 
that would otherwise be available for food. 

0038. The intra-gastric balloon 1 in accordance with the 
invention is expandable, i.e. it is arranged to occupy both a 
folded or relaxed configuration (not shown in the figures) in 
which it occupies a Small volume, making it easier to 
implant, and secondly an expanded configuration of Sub 
stantially predetermined volume, e.g. of the order of 600 
millimeters (mL), corresponding to its Volume in use, as 
shown in particular in FIG. 1. 
0039) Preferably, the expandable nature of the intra 
gastric balloon 1 is obtained firstly by making it out of 
flexible materials, e.g. elastomers, and secondly by having 
recourse to one or more inflation fluids that are introduced 
into the balloon in order to bring it into its expanded 
configuration. 

0040 Nevertheless, without going beyond the ambit of 
the invention, it is entirely possible to envisage the intra 
gastric balloon 1 in accordance with the invention being 
formed by a structure that does not present a flexible nature, 
but rather is rigid or semirigid in nature. In this context, it is 
possible to envisage the balloon 1 being constituted by a 
deployable structure that is expanded not by delivering fluid, 
but by an elastic effect or by implementing materials having 
shape memory. 
0041. In general, the intra-gastric balloon 1 in accordance 
with the invention is implanted in a manner that is conven 
tional and well-known to the person skilled in the art by 
passing from the mouth and through the esophagus while in 
its folded or relaxed State. The expansion and positioning 
and release of the balloon take place at the end of the 
Surgical operation once the intra-gastric balloon 1 is prop 
erly positioned in the patient's stomach. 
0042. The intra-gastric balloon 1 in accordance with the 
invention is thus preferably a balloon that is arranged to be 
implanted in the patient's stomach solely by the natural 
passageways. In other words, the balloon 1 is preferably 
designed to be put into place solely by endoscopy. 
0043. The intra-gastric balloon 1 in according with the 
invention comprises at least one flexible bag. 
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0044) The description below makes reference simulta 
neously firstly to a first embodiment of a balloon 1 in 
accordance with the invention in which the balloon com 
prises a single flexible bag 2 (FIG. 3), and secondly to a 
second embodiment in which the balloon comprises two 
flexible bags 2, 3 (FIG. 2). In the context of the invention, 
it is possible to provide for some greater number of bags 
(e.g. three, four, or even more), each bag being capable of 
being inflated with a different fluid. For a balloon having two 
bags as shown in FIG. 2, it is thus possible to inflate one of 
the bags with physiological liquid, while inflating the other 
bag with a gas that is of lower density, e.g. air. This makes 
it possible for a given total Volume of the intra-gastric 
balloon 1 to obtain a weight that is less than that of 
conventional single-bag balloons. 
0045. This disposition having two or more bags thus 
makes it possible to reduce the total weight of the intra 
gastric balloon once implanted in the patient's stomach, 
thereby making it more acceptable to the organism and 
reducing side effects. 

0046. In the embodiment shown in FIG. 2, the balloon of 
the invention comprises first and second flexible bags 2 and 
3, said second bag 3 being placed inside the first bag 2, so 
that the first bag is thus of greater outside Volume, at least 
in the expanded state. 
0047 Preferably, the second bag 3 forms an internal bag 
of general shape that may be identical or different from that 
of the bag 2 that forms the main bag. 
0.048. In this embodiment, it is preferable for the second 
bag 3 to be filled with gas, e.g. air, while the first bag 2 is 
filled with liquid, e.g. physiological water. 
0049 Advantageously, the second bag 3 is placed sub 
stantially concentrically inside the first bag 2, and is thus 
surrounded over substantially its entire outside surface by 
the liquid of the bag 2. This provides good sealing for the 
second bag 3, thereby reducing any risk of the gas contained 
therein leaking out. 
0050. It is also possible to envisage the second bag 3 
being inflated directly and thus acting as an “inner tube' for 
the first bag 2, which then expands solely under the effect of 
the outward force exerted by the second bag 3. 
0051. It is also possible to envisage the first and second 
bags 2 and 3 being adjacent and interconnected via a 
common face, so that in combination, e.g. by being stuck 
together, the two bags form one balloon. 
0.052 In the variant shown in FIG. 2, spacing is main 
tained between the first and second bags 2 and 3 with the 
help of holding means 4, 11 serving to hold the two bags 2 
and 3 apart from each other. The holding means 4, 11 
preferably comprise spacers that hold and secure the two 
bags 2 and 3 at a distance apart from each other. 
0053 Said at least one flexible bag 2, 3 presents an inside 
face 2A, 3A and an opposite, outside face 2B, 3B. Said at 
least one bag 2.3 defines a predetermined inside volume 2C, 
3C, the inside face 2A, 3A being situated facing said inside 
volume 2C, 3C, while the outside face 2B, 3B faces out 
wards from said inside volume 2C, 3C. 

0054 Said inside and outside faces 2A, 3A and 2B, 3B 
form the surface of the at least one flexible bag 2, 3. 
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0055 Advantageously, said at least one flexible bag 2, 3 
is made on the basis of an elastomer material. 

0056 Preferably, the at least one flexible bag 2,3 is made 
of silicone. 

0057. In conventional manner, said at least one flexible 
bag 2, 3 is also provided with connection means 4 including 
at least one orifice and valve system for receiving a con 
nection member 5 for connection at least one source of the 
corresponding fluid (not shown in the figures) in order to 
expand said at least one bag 2, 3 in the stomach by filling it 
with fluid. 

0058 For a balloon having two bags as shown in FIG. 2, 
each bag 2.3 may advantageously be provided with distinct 
connection means, so that each bag can be connected to a 
distinct fluid source, namely a first fluid source and a second 
fluid source. 

0059. This makes it possible, for example, to fill the bag 
3 with gas and the bag 2 with liquid. 

0060 According to an important characteristic of the 
invention, and as shown more particularly in FIGS. 2 and 3. 
at least a fraction of the surface of said at least one flexible 
bag 2, 3 is covered in a coating 6, 6', 7.7" that comprises 
parylene. 

0061. In other words, with reference to the single-bag 
balloon shown in FIG. 3, the balloon is in accordance with 
the invention providing at least a fraction of its inside face 
2A is covered by the coating 6' comprising parylene, or 
providing at least a fraction of its outside face 2B is covered 
by the coating 6 comprising parylene, or indeed providing a 
fraction at least of both its inside face 2A and its outside face 
2B is covered by the coating 6, 6' comprising parylene. 

0062 For a balloon having more than one bag, and in 
particular for a balloon as shown in FIG. 2 comprising first 
and second bags 2 and 3, in the context of the invention it 
is possible for at least a portion of the surface of only the first 
bag 2 to be covered in the coating 6, 6' comprising parylene, 
or for at least a portion of the surface of the second bag 3 
only to be covered by the coating 7.7" comprising parylene, 
or indeed for at least a portion of the surface of the first bag 
2 and at least a portion of the surface of the second bag 3 to 
be covered by the coating 6, 6', 7, 7. 
0063 Advantageously, the balloon 1 comprises first and 
second flexible bags 2 and 3, said secondbag 3 being placed 
inside the first bag 2, the first bag 2 having its inside and 
outside faces 2A and 2B partially or completely covered in 
a coating essentially based on parylene. Preferably, the 
second bag 3 also has its inside and outside faces 3A and 3B 
partially or completely covered in a coating essentially 
based on parylene. 

0064. It is also possible to envisage the first and second 
bags 2 and 3 being made out of different materials. For 
example the first bag may be made of silicone while the 
second bag is made of a material that is gasproof. 

0065 Parylene is the generic name of a series of poly 
mers developed by Union Carbide Corporation. There are 
three major families in this series of polymers known 
respectively by the following names: parylene N. parylene 
C, and parylene D. 
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0.066 Parylene N, which is the basic polymer of the 
series, is poly-para-xylylene, which is a highly crystalline 
linear Substance. 

0067 Parylenes C and D are derived from parylene N. 
0068 Advantageously, the coating 6, 6', 7, 7 is consti 
tuted by parylene, and more preferably by parylene C. 
0069 Preferably, the parylene used is that sold under the 
commercial name Galxyl (registered trademark) by the 
Supplier Comelec. 
0070 Preferably, the surface of at least one flexible bag 
2, 3 is entirely covered by the coating 6, 6', 7.7" with the 
exception of the Zones 8,9, and 10 acting as interfaces with 
the devices 4, 11 fitted to the bag 2, 3. 
0071. By way of example, these devices may comprise 
connection means 4. Such a connection means is fitted to the 
flexible bag(s) 2, 3, e.g. by adhesive, at a peripheral edge 8. 
10 of an orifice 8A, 10A formed through the corresponding 
bags 2, 3. 
0072 Other devices for fitting to the bags 2.3 include, for 
a two-bag balloon, the spacer 11, e.g. made integrally with 
the first bag 2, and stuck to a portion 9 of the outside face 
3B of the second bag 3. 
0.073 Advantageously, the thickness E of the coating 6, 
6', 7.7" lies in the range 0.2 micrometers (um) to 100 um. 
0074) More preferably, the thickness E of the coating 6, 

6', 7.7" lies in the range 0.5 Lto 6 um. 
0075) Still more preferably, the thickness E lies in the 
range 1.5 um to 6 um. 
0076. In the context of the invention, it is entirely pos 
sible for the thickness E to vary over the surface, and/or for 
the thickness E to vary between the inside and outside 
surfaces 2A & 2B or 3A, 3B of a given bag, or for the 
thickness to vary between two distinct bags 2, 3. 
0077. Nevertheless, it is preferable for the coating 6, 6", 
7, 7 to be uniform, i.e. for its thickness E to be constant. 
0078 Advantageously, and as shown in FIG. 1, the 
outside face 2B of the balloon of the invention is shaped so 
as to co-operate with the wall of the stomach (not shown) 
with which the balloon comes into contact once in position 
inside the body of the patient, to define passage channels 12, 
13, 14, and 15 between the Zone situated on the upstream 
side of the balloon 1 relative to the food transit direction 
towards the Zone of the stomach situated downstream from 
said balloon. The channels 12, 13, 14, and 15 form an array 
that branches at more than two points so as to constitute a 
tree structure for food passing from the upstream Zone of the 
stomach towards the downstream Zone. 

0079 The term “an array that branches at more than two 
points' is used herein to mean that junctions or Subdivisions 
are provided in the channels at at least three points in the 
array of channels. 
0080 More particularly, the outside face 2B corresponds 
to a plurality of bulges 16, 17, 18 arranged relative to one 
another in such a manner that the channels 12, 13, 14, 15 are 
defined firstly by the interstices between the bulges 16, 17. 
and 18, and secondly by the wall of the stomach that comes 
into contact with the tops of said bulges 16, 17, and 18. 
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0081 Preferably, the bulges 16, 17, and 18 are arranged 
relative to one another in the configuration of a truncated 
icosahedron (not shown in the figures). 
0082) Such an arrangement makes it possible to lengthen 
the total time taken to digest food, and thus to prolong the 
effect of feeling sated, while significantly overcoming any 
“check valve' effect between the balloon and the stomach 
wall. 

0083. The invention also provides a method of fabricat 
ing an expandable intra-gastric balloon for treating obesity, 
said balloon being for implanting in the stomach of a patient 
in order to reduce the volume of the stomach. 

0084. In accordance with the method of the invention, a 
first step is implemented in which at least one flexible bag 
2, 3 is provided or made, e.g. with the help of an injection 
molding method or a dip coating method, the bag presenting 
an inside face 2A, 3A and an opposite, outside face 2B, 3B, 
said inside and outside faces 2A, 3A and 2B, 3B forming the 
surface of the at least one flexible bag 2, 3. 
0085. According to an important characteristic of the 
invention, said method includes a Subsequent step of depos 
iting a coating 6, 6', 7, 7' comprising parylene, in which at 
least a portion of said surface of the flexible bag 2, 3 is 
covered. 

0086 Advantageously, said coating is constituted by 
parylene C. 

0087 Advantageously, the coating 6, 7 is put into place 
on the at least one bag by rarefied gas deposition. Such 
deposition could be referred to as vapor deposition poly 
merization (VDP). 
0088. In simplified manner, the method of depositing 
parylene that is implemented in the context of the invention 
comprises the following steps: 

0089) 
0090 the gaseous dimer obtained from the preceding step 

is Subjected to pyrolysis, thereby converting it into a reactive 
monomer, para-xylylene; and 
0091 the gaseous monomer obtained by the preceding 
step is then introduced into a deposition chamber where it is 
adsorbed onto the surface that is to be covered and poly 
merizes on said surface. 

the solid dimer of di-para-xylylene is vaporized; 

0092. This method thus makes it possible to cover the 
entire exposed surface of the flexible bag 2, 3 in question in 
uniform manner, naturally with the exception of the Zones 8, 
9, and 10 that are not to be covered, which Zones are 
therefore protected by protection means, such as a protective 
film that is removed after the operation of depositing 
parylene. 

0093 Finally, the invention relates to using parylene as a 
coating for an expandable intra-gastric balloon for treating 
obesity, said balloon being for implanting in the stomach of 
a patient in order to reduce the volume of the stomach. 
0094. The invention also relates as such to a method of 
sterilizing medical equipment, in particular an intra-gastric 
balloon, making use of the protective and/or barrier nature 
of polymer coatings that make it possible, Surprisingly, to 
subject the intra-gastric balloon to the sterilizing effect of a 
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flux of gamma radiation without adversely influencing the 
future properties of the balloon material. 

0.095 Thus, in general, the method of sterilizing an 
intra-gastric balloon in accordance with the invention is 
characterized in that prior to Subjecting the intra-gastric 
balloon to gamma radiation, the balloon is covered in a 
protective coating based on polymer. 

0096. The step of applying the polymer coating can take 
place at any moment in the balloon-fabrication line, but 
preferably takes place at the end of the line, or in any event 
at a step that enables the protective properties of the polymer 
to be conserved as well as possible during the Subsequent 
step. 

0097 Coating may be applied on the inside and/or out 
side faces of the balloon, or on the outside face only, 
providing a good protective effect is obtained. 

0.098 Advantageously, the protective polymer is based 
on parylene, i.e. it contains a concentration of parylene that 
is Sufficient and necessary for obtaining the desired protec 
tive effect. 

0099. In its preferred application, the invention also pro 
vides a method of fabricating an intra-gastric balloon in 
accordance with the invention, in which, after the deposition 
step consisting in covering at least a fraction of the Surface 
2A, 3A, 2B, 3B of the balloon in a coating comprising 
parylene, the balloon is subjected to a sterilization stage 
comprising a step of Subjecting it to gamma radiation. 

0100. The novel uses of parylene as a protective coating 
for an intra-gastric balloon are at the origin not only of novel 
properties of leaktightness or of preventing silicone from 
Sticking, but also novel properties of providing protection 
against gamma radiation. 

0101 Thus, implementing the invention makes it pos 
sible to obtain an intra-gastric balloon that is Substantially 
leaktight, that turns out to be particularly easy to fold up very 
tight, and that easily releases its protective cover on being 
expanded in the stomach. 

0102) The good anti-stick properties obtained for the 
balloon make it possible to avoid having recourse to addi 
tional Substances such a talc or sodium bicarbonate, thereby 
greatly simplifying fabrication while also greatly reducing 
environmental harm. 

0103) The balloons that are obtained can also be sub 
jected to a sterilization stage comprising a step of being 
Subjected to gamma radiation, without running the risk of 
degrading the constituent(s) of the balloon, because of the 
barrier and/or protective effect of the coating made of 
polymer, and specifically in the present example of parylene. 

0104. These properties are particularly advantageous for 
a balloon having a plurality of bags, and/or for a balloon 
having a bumpy Surface. 

SUSCEPTIBILITY OF INDUSTRIAL 
APPLICATION 

0105 Industrial application of the invention lies in mak 
ing and using intra-gastric balloons for treating obesity. 
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1.-16. (canceled) 
17. An expandable intra-gastric balloon for treating obe 

sity, for implanting in the stomach of a patient in order to 
reduce the Volume of the stomach, said balloon comprising: 

at least one flexible bag presenting an inside face and an 
opposite, outside face, said inside and outside faces 
forming the surface of the at least one flexible bag, 
wherein at least a portion of said surface is covered by 
a coating comprising parylene. 

18. The balloon of claim 17, wherein said at least one 
flexible bag is made from silicone. 

19. The balloon of claim 17, wherein the coating is 
constituted by parylene C. 

20. The balloon of claim 17, wherein the surface of the at 
least one flexible bag is covered entirely by the coating, with 
the exception of Zones acting as interfaces with devices 
fitted to the at least one flexible bag. 

21. The balloon of claim 17, wherein the thickness of the 
coating lies in the range of 0.2 um to 100 um. 

22. The balloon of claim 21, wherein the thickness of the 
coating lies in the range of 1 um to 50 Lum. 

23. The balloon of claim 17, wherein said at least one 
flexible bag is configured to connect to a corresponding fluid 
Source in order to expand said at least one bag in the stomach 
by being filled with fluid. 

24. The balloon of claim 17, wherein said at least one 
flexible bag comprises a first flexible bag and a second 
flexible bag, said second flexible bag being disposed inside 
the first flexible bag. 

25. The balloon of claim 24, wherein said second flexible 
bag is configured to be connected to a second fluid source in 
order to expand said second bag in the stomach by being 
filled with fluid. 

26. The balloon of claim 25, wherein the surface of each 
of said first and second flexible bags is covered, at least in 
part, by the coating comprising parylene. 

27. A method of fabricating an expandable intra-gastric 
balloon for treating obesity, said balloon being designed to 
be implanted in the stomach of a patient in order to reduce 
the Volume of the stomach, comprising: 

depositing a coating of parylene on at least a portion of a 
surface of at least one inflatable bag of said balloon, the 
at least one flexible bag having an inside face and an 
opposite, outside face, said inside and outside faces 
forming the Surface. 

28. The method of claim 27, wherein the step of depos 
iting the coating of parylene further comprises: 

depositing the coating of parylene on at least one bag by 
rarefied gas deposition. 

29. The method of claim 27, further comprising: 
fabricating the flexible bag from an elastomer material. 
30. The method of claim 27, further comprising the step 

of: 

sterilizing the balloon by Subjecting the balloon to gamma 
radiation. 

31. A method comprising: 
coating an intra-gastric balloon with parylene. 
32. A method of sterilizing an intra-gastric balloon, com 

prising: 
prior to Subjecting the balloon to gamma radiation, cov 

ering the balloon in a protective coating based on a 
polymer. 



US 2007/0135829 A1 Jun. 14, 2007 
6 

33. The method of claim 32, wherein the step of covering 35. The method of claim 33, further comprising: 
the balloon further comprises: applying the protective coating on an outside face of the 

balloon. 
covering the balloon in the protective coating based on the 36. The method of claim 33, wherein the step of covering 

polymer, the polymer being parylene. the balloon in the protective coating further comprises: 
covering the balloon with the protective coating of 

parylene having a concentration of parylene sufficient 
for protecting the balloon against gamma radiation. 

34. The method of claim 33, further comprising the step 
of: 

subjecting the balloon to gamma radiation. ck k < k k 


